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INTRODUCTION

This analysis was undertaken in order to assess the traffic impact of Huddle, a mixed-use
development in Lake County. The proposed development will consist of 40 townhomes and an
8,793 square foot restaurant located on the east side of SR 44 opposite Lake Joanna Drive. It
is anticipated that the project will be completed by the end of 2025. Access to the site will be
provided via a full access driveway on SR 44. Figure 1 depicts the site location and Figure 2

the site plan and its access configuration.

As per the Lake Sumter MPO Traffic Impact Study Methodology and Guidelines, the study will
be for a Tier 1 TIS with a minimum of one mile impact area. The analysis was conducted in
accordance with a traffic study methodology submitted to and reviewed by the County. This
methodology and related correspondence are included in Appendix A. Data utilized in this
study consisted of a site plan provided by the Project Engineers, traffic volume data obtained
from the most recent Lake County Annual Counts and Level of Service Standards from the Lake
County 2022 CMP Database. Intersection turning movement counts were collected by Traffic

Planning and Design, Inc. staff.

Huddle
Project Ne 5802
Page 1



SIN

| @inbi4

\\ uoneoo] a)s 208G aN 109loid
| Auno9 e - a|ppnH
N
-
N ) = w g aAVRISIA G J
W o ._m_._atrﬂ__ RAIE gng fAunany U shET oo " _.uD 7 10 EucIpEp
AT Y2
=3 - W o gy 5 y2an 5 i m 10 30,
- N "=~ = i 2 &
~ A o =
& - ~ a = & S e T
_ 3 . @ | 3 g 2
_\wu g ~ % 2 (] (=] @ m.
% . YA e : s
£ s & | =
& 14 - » = g o o
& PN ...u.av 2 & =% Sy SS0adABM =¥ s
I+ s 95., § YERr
IE o :
_. _\ 2 an® [N 2
3 P .
' 4 PAd O G.v.n_.w o $ _.m.,.,./u..w
Mg B o
| e phd ;____um_qucm; I .mwf s . o
I Y Bljag E{o L & 7 og_ﬁ
ol A £ A} el
~ u.......o n_lﬂ 00. o
o - % ¥ * =3
4 a3, ¥ P % - 10 eudeor
| ) o i AV.An &
s 2 = é\.a__‘ 2 = A} N
M oc. w e n..u nuvmn.__".a - h@ J /.
. m -1
£e 2 o 3 /% !
= = = b, =
= ] & 2 frn | | &
1 z & 5 ) 2 arr e @ Lo A
o 2 5 m = d e 2 u
i G 31 o fe - [
[} k g7 i M K ﬂ. =l R =
R 3 o ey 3
ST o =i . Tty 5
nmu..p D_A._G U BHUED; EyE] 1 K o W H
L .Wr 7 Caniis M 1S3 1A m Q =
5 3 z 1 = any uoybuiEy E B
B K i
[ | M Braase m . nened F s M e Za
1 e gadmng pil =
: ' o9} Seais e
: 1 L] U i aqus - ~ .whf = s
m xy.s—z WEL 4 - £ 10 =] =
= o a2 oy any ARpA TUB ping 2an; 1 % \vp.__u._oEm S
= = = i) e oy o o
b} on A -4 ! < £ s 2
B & o~ ] B v
| | pu peding Sisng s __ﬂ:.,;om .ru) b @ any uoyBuIysE g =
Ay wora 0| apoomijag s 5. 9
giiE= 3, o o o
S a4E & He
L} 1 & = e S snsuill oCMIHET "
[} - 3 Ll il = A3 = i
= n Iy B = 3 poGm|TuY :
) E b as® flsies FE W A
o B Nssonsomns &) Sy tsgen | 40POOMIRA N 189 siipppucd
. - S bl = S — 1L ) —— e e | (g 2, f iias
| R — —— == =y [ - 2 o ¢¢o§ ia %
= i 4l .m_ -
A @
= e % ) e T T T oo e—— == =]
. i1 id .
G u Apoe M M = 4
m &_/av i A
s s o P . S sy
10 eURWEP 'S i Uy uaiblag,. o 28
4 = En =8
< =17 anigy o g
2 =] 1= Ay
U7 neyoa N o 15 o'
& HTInoY o £ I 878
~ L 4 3 =]
~ l 2 7] Hooag yeg
~ -~ TRETILELTREE — - - AN EILH
M m mieie




-

SIN

& ueld a)s

B

=y

N
o . N it £ 4 \
Y | (Q31S3NOIY JONVINVA) ((dAL) g . .
1 ALINDWNOO G3LY© 40 JAISNI 88O INVIN P X / 3 ¢
kA y TR TS TR N 3 » ( &E ¥334n8 3dVOSANYT
" &5 R (4AL) 30N34 AILvH0030 & n_mwon_ozn_ A WY
O § ¢ m el : s,
o > AR Y _E 028  3.67.27.68S . mz.oN COOLILA00L I i ; \
N - — " - - = : -
% . : e - {!
1 P 3 Ko - _
% \ % _,s.s
2 : ||
: p (dAL) ' |
2 3 siung J i (SLNIW3¥INDIY 0VdS N3O QHVMOL A3LNNOD YIuY ANOd) A NONNGS a3Lve J03ais LNoHSNG-2 S d AL _ _
! SNAHNNOL das00Hd 3UNLY3H NIVINNOS FALLVHOD3A /M _ _
. 5 ANOd NOILNL3d d3S0dodd (dAL)
2 NIV ¥3M3S ANVLINYS 3S0dO¥d - _ _
S SLINN ¥ (dAL) _ ('dAL) SIN3W
< SNOH NMOL amwwmomu NIV ¥3LYM 378Y.10d a3SOd0Nd AE\ _ |
5 s _ _ nr\ (NOILYOOT 3LV
TR s R 7 V3uY 3dVOSANYT i NIV H3MIS AY
V4 * / - _ 8 ONILY3S 3S0dO¥d _ | |
/r 3 L i H \\::\\‘ |
NS\ SLINN ¥ e Al N _ _
X 3 BEG = INOH NMOL A3S0dO¥d : 7 @ 2 _ N 3
s ’ : 1 %, >
i B SLINN ¥ i Z
5 = - . JNOH NMOL a3S0do¥d ol T 00 L N0 A——. . s 9/
Ve “me S = i T oosea| 3 |
SLNN ¥ < ‘ : : 2= 1 s . f =1
IWOH NMOL 3SOdOYd e N e Z21) Esgrions L Pl
S o i =5 1o | B
S e i £
2 - e = o 7 RS =k LA m
g : - e P N S
= V3™V ONILVIS 0350do¥dd . B 3 L= nj
5 = e % > oy T may \
3 SLINN ¥ 3 B e g = \
| IWOH NMOL 03SOdONd 005ty \/1 = \
m ] N - I , 1% 0 |
= . = : (2>
~ SLINN ¥ Top) % i P 7
IWOH NMOL 03SOdO¥d SUNMTY A e 200) < : _ _ I
7 ,ms.OI NMOL d3s0do¥d \ /| _‘ _ , . ("dAL) ¥I¥Y V|
\\\ { z : \ __ -—— | _ 1NOHONOXHL
: b0 F 2 “ 4 poc| 4] p
| » 3 B ! v3uY ONILYIS 350d0¥d oH _ _
L~ ” [ - . < - = 0081 5 :
L | e Wl G 7\ ) SYIAVd SNOIAY3
5 | 4 , i [ONILY3S ¥ooaLl
- Z TR, )
B oo,
i SNOILOANNOD
- e TVIOHINNOD C:
Efl
B A
¢ 5 %
= SLINN ¥ . ) e -
S ||| 31OH NwoL 035050¥d /
S 2 P e : ] N i _ (a31s3n03Y
. z ] - | A i ! MOGNIM N
| SLINN ¥ e = " tf ;/ 3ovdsNado | 45 0v8'8 £
IWOH NMOL 03S0do¥d ) \ e /| 03sodoyd iIH: = H3LNIO VLI HO ~ » H /
. L Tm \ ! o | i1 ) INvHNVLS3Y 2% e =
= s i S i g! = 0350dO¥d ! 2
; b | i 5
Ty S . I.% S B 1 Ly ¥ — (‘dAL) ¥344n8 3
& ¢ ! -
3 . i
" — 0
5 Yy ~ar
T ]
a2 e N S R R i g S
RN s X
; I 61 128 NW6S.8E.68S /

(@31S3NOIY FONVIYVA) ([dAL
ALINNWINOD G3LYO 4O JISNI 84NO INY
e LR SLORy PR T T SR
( .,.;.c 3ON34 JAILVH003A 9 AISOdOHd

S PO

P

o0 | ('dAL) S¥3AVd SNOINYTd

s,

L

Y. INOZ Q004 ¥A 001
') Laglial = s . 1 o £
(dAD ¥344na 3dVOSANVT 5T

- §~ e

, W

L

Z 2inbi4

208G oN 108loid
Aunog exeT - s|ppnH

£

(NOILYOOT 3LYWIXOHddY)
NIVIN ¥3LYM .8 ONILSIXT £
- e




EXISTING CONDITIONS ANALYSIS

The existing conditions analysis includes classified roadways within the identified one-mile study

area. At the request of the County, a segment of SR 44 outside of the one-mile impact area

was included in the analysis along with the following intersections:

The study roadways and intersections were analyzed for the P.M. peak hour.

O

O

O

O

O

SR 44 and Orange Avenue
SR 44 and Lake Joanna Drive
SR 44 and US 441

SR 44 and Waycross Avenue

Estes Road and Orange Avenue

Roadway Segment Analysis

The roadways were analyzed by comparing the existing traffic volume of each roadway

segment with the corresponding adopted LOS/capacity value for the P.M. peak hour.

The

existing traffic volumes and the adopted capacities for the roadway segments were obtained

from the Lake County 2022 CMP database. The existing P.M. peak hour roadway capacity

analysis is summarized in Table 1. As shown, the existing conditions analysis of P.M. peak

hour traffic conditions reveals that the study roadway segments currently operate satisfactorily

at or above their adopted Level of Service capacities except for SR 44 from US 441 to

Waycross Avenue which is failing with LOS F.

Table 1
Existing P.M. Peak Hour Roadway Capacity Analysis
Pk Hr
Seg. Road LOS o N
D Roadway Segment Lns Type Standard Dlrectl_on Direction | Volume | V/C LOS
Capacity
SR 44
US 441 to Urban
3262 Waycross Ave 2 Divided D 970 NB 1,235 1.27 F
Waycross Ave to Urban
3268 Orange Ave 2 Undivided D 920 NB 907 0.99 D
Abrams Rd to Urban
3270 | Thrill Hill Rd 2 | Undivided D 920 EB 706 | 077} C
Estes Road
Lake Lincoln Urban
1850 Ln to SR 44 2 Undivided D 840 NB 262 0.31 C
Huddle
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Intersection Analysis

The study intersections were analyzed in accordance with the procedures of the Highway
Capacity Manual (HCM) and Highway Capacity Software. In the analysis, existing P.M. peak
hour traffic volumes, intersection geometry and traffic controls were used. The intersection
counts were made in May 2023 during a week when the FDOT seasonal factor for Lake County

was less than 1.00. Therefore, the counts were not seasonally adjusted.

The intersection P.M. peak hour counts are depicted in Figure 3. Detailed intersection traffic
count data and seasonal factor information along with signal timings are included in Appendix
B. The results of the intersection capacity analysis are summarized in Table 2. This table
shows that the intersection of SR 44 and US 441 is currently failing due to the high existing
volume on US 441. This is due to the high volume of vehicles turning from US 441 to travel
north on SR 44. Other study intersections are currently operating at overall satisfactory Levels

of Service. The HCS capacity analysis worksheets are included in Appendix C.

Table 2
Existing Intersection Capacity Analysis
EB wWB NB SB Overall
Intersection Control
Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS
SR 44 & Orange Ave Signal 30.8 C 16.8 B 36.8 D 0.0 A 28.7 C
SR 44 & Lake Joanna Dr Stop 30.1 D -- - 0.2 - - - -
SR 44 & US 441 Signal | 660.3 F 622.9 F 49.6 D 46.7 4711 F
Estes Rd & Orange Ave Signal 6.0 A 12.8 B -- - 224 11.3 B

Huddle
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PROPOSED DEVELOPMENT AND TRIP GENERATION

The proposed development consists of 40 townhouse units and an 8,793 square foot restaurant.
To determine the impact of this development, an analysis of its trip generation characteristics
was conducted. This included the determination of the trips to be generated as well as their

distribution and assignment to the area roadways.

Trip Generation

Trip generation rates were obtained from the 11t Edition of the Institute of Transportation
Engineers (ITE) Trip Generation Manual. Table 3 provides a summary of the trip generation for
the proposed uses. As shown, the proposed development is estimated to generate 1,274 daily
trips, of which 119 will occur during the A.M. peak hour and 118 in the P.M. peak hour,
Subtracting the pass-by trips results in new net trips to be added to the area roadways. The trip

generation worksheets are included in the study methodology.

Table 3
Trip Generation Calculation Summary
ITE Daily A.M. Peak Hour P.M. Peak Hour
Land Use Size*

Code Rate* Trips | Rate* | Enter | Exit | Total | Rate* | Enter | Exit | Total
220 | Townhouses 40 DU 8.30 332 | 0.875 8 27 35 | 0950 | 24 14 38
932 | Sit-Down Restaurant 8.793 KSF | 107.20 942 9.57 46 38 84 9.05 49 31 80

Total Trips 1,274 54 65 | 119 73 45 | 118
Pass-by Trips (43%) 405 20 16 | 36 19 | 13 | 32
New Net Trips 869 34 49 83 54 32 86

* DU=Dwelling Unit, KSF=1,000 Square Feet
** Equation Used when R?>0.75

Trip Distribution/Trip Assignment

The trip distribution pattern for the proposed project was estimated using the currently adopted
Central Florida Regional Planning Model. A Select Zone Analysis (SZA) was conducted by
modifying the CFRPM model network to include a Traffic Analysis Zone (TAZ) representing the
proposed project and the model's socio-economic data updated to reflect the
proposed project buildout. The trip distribution model plot is included in the study methodology.
The trip distribution in the impact area is illustrated in Figure 4. Utilizing this distribution, the

development project trips were assigned to the area roadways.
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PROJECTED TRAFFIC CONDITIONS

Projected traffic conditions were assessed in order to evaluate the impact of the proposed
development within its area of influence. The projected conditions were estimated by combining

the P.M. peak hour project trips with background traffic volumes.

Background Traffic Projections

Projected traffic volumes consist of background traffic combined with site generated traffic.
Typically, background traffic volumes are determined by expanding existing peak hour traffic
volumes to the buildout year using an annual growth rate. Annual growth rates for the study
roadways were obtained from the Lake County CMP Database which indicated an annual
2.75% growth on Estes Drive and 1.00 % on SR 44. For roadway segments with a growth rate
of less than 2.00%, a minimum of 2.00% was used. The growth rates were applied to the
existing traffic volumes in order to determine the projected background volumes in the project
buildout year in 2025.

Roadway Segment Analysis

The projected roadway segment analysis was performed by comparing the total projected P.M.
peak hour traffic volume of each segment with the respective capacity at the adopted LOS
standard. The projected P.M. peak hour analysis, as summarized in Table 4, revealed that the
study roadway segments will continue to operate within the adopted LOS standards upon the
addition of project trips except for the segment of SR 44 from US 441 to Waycross Avenue
which is failing under existing conditions, and the segment of SR 44 from Waycross Avenue to
Orange Avenue which will fail with or without the project trips under projected conditions. SR

44 from US 441 to Orange Avenue is planned to be widened by FDOT to four lanes with design

underway.
Table 4
Projected P.M. Peak Hour Roadway Analysis
P.M. Peak Hour Peak
Roadway Segment Lns He Dilr:ee:tli(on Direction Volume R\;/t?o LOS
Standard | Capacity Background* |Project**| Total

SR 44

US 441 to Waycross Ave 2 D 970 NB 1,284 30 1,314 1.35 F
Waycross Ave to Orange Ave 2 D 920 NB 943 35 978 1.06 F
Abrams Ave to Thrill Hill Rd 2 D 920 EB 734 12 746 0.81 Cc
Estes Road

Lake Lincoln Ln to SR 44 | 2 ] D [ 80 [ NB | 276 | 2 | 278 | 033 C

* Existing counts X 1.055 for Estes Dr and Existing count X 1.04 for SR 44
** Highest trips on the segment

Huddle
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Intersection Analysis

The projected traffic volumes at the study intersections are depicted in Figure 5. The figure
shows the background P.M. peak hour volumes combined with project trips. The intersections
were analyzed similar to the existing conditions analysis utilizing HCS software in accordance
with the Highway Capacity Manual (HCM). The results of this analysis as summarized in Table
5 indicate satisfactory traffic operating conditions at the study intersections except for the
intersection of SR 44 and US 441 which is failing under existing conditions. With signal timing
optimization, the intersection will still operate over-capacity with failing northbound and
southbound approaches, but the overall delay for the intersection will be much improved. The
minor approaches of SR 44 and Lake Joanna Drive/site access intersection are failing;
however, the v/c ratios are less than 1.00, indicating the failing Levels of Service are caused
due to the existing stop-control at the intersection and not a capacity deficiency. The HCS

capacity analysis worksheets are included in Appendix D.

Table 5
Projected Intersection Capacity Analysis
EB wWB NB SB Overall
Intersection Control
Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS | Delay | LOS

SR 44 & Orange Ave Signal 324 C 17.8 B 42.8 D 0.0 A 31.8 C
SR 44 & Lake Joanna * o
Dr/Site Access Stop 51.1 F 100.4 F 0.2 A 0.8 A - -
SR 44 & US 441 Signal | 724.1 F 668.0 F 50.1 D 47.3 D 509.4 F
SR 44 & US 441 - Optimized | Signal 64.5 E 78.7 E 133.5 F 87.9 F 81.2 F
Estes Rd & Orange Ave Signal 6.0 A 12.9 B -- - 23.7 C 11.5 B

* v/c Ratio =0.19
** v/c Ratio =0.46
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Turn Lane Analysis

Due to the heavy traffic volumes on SR 44, a separate left turn lane is warranted as per NCHRP
Report 457 and should be provided. Based upon the guidelines contained in the FDOT
Driveway Information Guide, a separate right turn lane is not warranted. Referenced data for
separate turn lanes are included in Appendix E.
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STUDY CONCLUSIONS

This traffic analysis was conducted in order to assess the traffic impact of the proposed Huddle
development in Lake County. The project site is located on the east side SR 44 opposite Lake
Joanna Drive. The project consists of 40 townhome residential units and an 8,793 square foot

restaurant. Access to the site is proposed via a full access driveway on SR 44.

e The proposed development is estimated to generate 869 new net daily trips, 83 A.M.

new net peak hour trips and 86 P.M. new net peak hour trips.

o The roadway segment capacity analysis indicates that the study roadway segments
currently operate at satisfactory Levels of Service except for the segment of SR 44
from US 441 to Waycross Avenue which is failing under existing conditions. In the
projected conditions another segment of SR 44 from Waycross Avenue to Orange
Avenue will fail with or without project traffic. Other roadway segments within the

study area are projected to operate at satisfactory Levels of Service.

e SR 44 from US 441 to Orange Avenue is planned to be widened by FDOT to four

lanes. The design is under way but the construction schedule not determined yet.

o The intersection capacity analysis indicates that the SR 44/US 441 intersection is
currently operating at LOS F due to high volumes on US 441. With optimization, the
operation of the intersection will be much improved but still failing. Other intersections

currently operate satisfactorily and will continue to do so at project buildout.
e The proposed development will be served by an access driveway on SR 44 opposite

Joanne Drive. Due to heavy traffic volumes on SR 44, a southbound left turn lane is

recommended and should be provided.
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APPENDIX A

Study Methodology and Related Correspondence



Rita Merhi

From: Lewis, Sharon E <sharon.lewis@lakecountyfl.gov>
Sent: Monday, May 15, 2023 4:39 PM

To: Rita Merhi

Cc: Turgut Dervish; Earhart, Jeffrey; Lynch, Seth
Subject: RE: TPD#5802 Huddle

Attachments: 5802 - Huddle Methodology Comments.pdf
Rita,

Please see my comments in the attached methodology

SHARON E LEWIS, MSCTM
Traffic Project Engineer

e
€ o PUBLIC WORKS
LAKE A P.O Box 7800, Tavares, FL 32778

COUNTY FL P 352-253-9050 | F 352-253-6016

E Sharon.Lewis@lakecountyfl.gov | W www.lakecountyfl.gov

From: Rita Merhi <rita@tpdtraffic.com>

Sent: Friday, April 28, 2023 1:37 PM

To: Lewis, Sharon E <sharon.lewis@lakecountyfl.gov>
Cc: Turgut Dervish <turgut@tpdtraffic.com>

Subject: RE: TPD#5802 Huddle

CAUTION: This email originated from outside of your organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Good afternoon Sharon,

Please use the attached version for the proposed methodology. The one | sent earlier had a typo on the distribution
figure.

Sorry for the inconvenience.

Thank you for your assistance in reviewing the attached methodology.

Have a great weekend.

Regards,

Rita Merhi

Traffic Planning and Design, Inc.
535 Versailles Drive



Rita Merhi

From: Lynch, Seth <seth.lynch@lakecountyfl.gov>
Sent: Tuesday, May 16, 2023 3:00 PM

To: Lewis, Sharon E; Rita Merhi

Cc: Turgut Dervish; Earhart, Jeffrey

Subject: RE: TPD#5802 Huddle

It is highly recommended that turn lane on SR 44 be added at this intersection.

Thanks,
Seth

SETH LYNCH
Development Engineer/Project Manager

P
A-} _?,':-.,-"';&_,
u\\.KE DEPARTMENT OF PUBLIC WORKS

A P.O. BOX 7800, 350 N. Sinclair Ave, Tavares, FL, 32778
COUNTY, FL = 535553005

EAL FLORIDA - REAL CLOSE E slynch@lakecountyfl.gov | W www.lakecountyfl.gov

From: Lewis, Sharon E <sharon.lewis@Ilakecountyfl.gov>

Sent: Monday, May 15, 2023 4:39 PM

To: Rita Merhi <rita@tpdtraffic.com>

Cc: Turgut Dervish <turgut@tpdtraffic.com>; Earhart, Jeffrey <jeff.earhart@lakecountyfl.gov>; Lynch, Seth
<seth.lynch@lakecountyfl.gov>

Subject: RE: TPD#5802 Huddle

Rita,
Please see my comments in the attached methodology

SHARON E LEWIS, MSCTM
Traffic Project Engineer

PUBLIC WORKS
AKE A P.O Box 7800, Tavares, FL 32778

O U N T Y F L P 352-253-9050 | F 352-253-6016

E Sharon.Lewis@lakecountyfl.gov | W www.lakecountyfl.gov

Al L [

From: Rita Merhi <rita@tpdtraffic.com>
Sent: Friday, April 28, 2023 1:37 PM
To: Lewis, Sharon E <sharon.lewis@lakecountyfl.gov>




TO:

Sharon Lewis, MS
Lake County Public Works

FROM: Turgut Dervish, P.E./Zf

DATE:  April 28, 2023

RE:

Traffic Impact Analysis Methodology
Huddle — Lake County
TPD No. 5802

The following is an outline of the proposed methodology for the Traffic Impact Study for the
Huddle residential development in Lake County, Florida. The project site is located on the east
side of the intersection of SR 44 and Lake Joanna Drive. Figure 1 depicts the site location and

the

1.

area roadways.
Proposed Development

The proposed development will consist of 40 townhomes and an 8,793 square foot
restaurant. The site is proposed to be served via a full access driveway which will serve as
the westbound approach of the intersection of SR 44 and Lake Joanna Drive. Figure 2 is a
conceptual site plan of the development and access configuration. The development is
anticipated to be built by the end of 2025.

Trip Generation

Trip generation data from the 11™ Edition of the Institute of Transportation Engineers (ITE)
Trip Generation Manual will be used for the trip generation estimation of the development.
Table 1 provides a summary of the trip generation for the proposed development calculated
with the ITE data. The project is expected to generate a total of 791 net new daily trips, of
which 63 will occur during the A.M. peak hour and 66 will occur during P.M. peak hour. The
ITE trip generation worksheets are included in Attachment A.

Table 1
Trip Generation Calculation Summary
ITE . Daily A.M. Peak Hour P.M. Peak Hour
Land Use Size* - - -
Code Rate | Trips | Rate | Enter | Exit | Total | Rate | Enter | Exit | Total
215 ﬁ'”g'?'Fam”yAttaChed 40DU | 635~ | 254 | 038~ | 4 | 11 | 15 |os0%| 12 | 8 | 20
ousing
932 | High-Turnover (Sit-Down) | g 79 sF | 107.20 | 942 | 957 | 46 | 38 | 84 | 905 | 49 | 31 | 80
Restaurant
Total Trips: (1,196 | - 50 | 49 | 99 - 61 | 39 | 100
Restaurant Pass-By (475 ™ 405 — 20 | 16 | 36 ~ 21 | 13 | 34
Net New Trips: | 791 -- 30 33 63 -- 40 26 66

* DU = Dwelling Units, KSF = 1,000 square feet
** R2 > 0.75, therefore equations used

Traffic Planning and Design, Inc.
535 Versailles Drive, Maitland, Florida 32751 m Phone (407) 628-9955 m Fax (407) 628-8850 m www.tpdtraffic.com
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Huddle — Lake County TIA Methodology
TPD Ne 5802
April 28, 2023

Page 4

3. Trip Distribution

The trip distribution pattern for the proposed project was estimated using the CFRPM model.
The trip distribution pattern is the project vicinity is illustrated in Figure 3. The model
generated plots are included in Attachment B.

4. Impact Area

As per Lake-Sumter MPQO'’s Traffic Impact Study Methodology and Guidelines, the study will
be a Tier 1 TIS. These guidelines require that the impact area of the development include an
area within a minimum of a one-mile radius from the main access point of the proposed
project. A significance analysis was conducted to determine the impact of the proposed
development on the roadways in the project’'s impact area. The results of the analysis are
summarized in Table 2, which shows that no roadway within the project’'s one-mile impact
area will be significantly impacted. Therefore, the following roadway segments and
intersections are proposed to be included in the analysis:

The roadway segments to be included in the analysis:
o SR 44, Waycross Avenue to Orange Avenue

o Orange Avenue, Abrams Road to Thrill Hill Road
o Estes Road, Lake Lincoln Lane to SR 44

The intersections to be included in the area analysis are:
o SR 44 and Orange Avenue

o Estes Road and Orange Avenue
o SR 44 and Lake Joanna Drive/Site Access

Table 2
Significance Analysis
Segment LOS . . - Trip Project e
D Roadway Segment | Lanes Standard Capacity | Direction Distribution* | Trips Significance
SR 44
2 NB 59% 24 2.61%
3 D W:gcross Ave to U D 920 ° °
range Ave SB 59% 15 1.63%
Orange Avenue (SR 44)
; EB 23% 0.98%
3270 Abrams.Rd to Thrill 2U D 920 ° °
Hill Rd WB 23% 0.65%
Estes Road
i NB 5% 1 0.12%
1850 Lake Lincoln Ln to 2U D 840 ° °
SR 44 SB 5% 2 0.24%

* Highest on Segment
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Huddle — Lake County TIA Methodology
TPD Ne 5802
April 28, 2023

Page 6

5. Traffic Impact Assessment

a) Roadway

Obtain existing traffic volumes on study roadway segments from Lake County CMP
Database for use in the traffic analysis.

Determine background traffic will be determined with the use of an annual growth rate
obtained from historical AADT in the vicinity of the project. A minimum 2% growth rate
will be used.

Combine project traffic with background traffic to obtain total traffic volumes.

Perform daily and PM peak hour/peak direction roadway analyses utilizing Lake County
LOS standards.

b) Intersections

Conduct intersection counts and use seasonal factors to adjust intersection data during
the A.M. and P.M. peak periods at the study intersections.

Determine background traffic with the use of an annual growth rate obtained from
historical AADT. A minimum of 2% annual growth rate will be used.

Combine project traffic with background traffic to obtain total traffic.

Perform intersection capacity analysis utilizing the HCS or Synchro operational
analysis procedures for the A.M. and P.M. peak hours.

6. Traffic Report

Prepare traffic report summarizing study procedures, analyses, and recommendations.
If you have any questions or concerns, please contact us at (407) 628-9955.
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One Hour Between 4 and 6 p.m.
General Urban/Suburban

104
6
61% entering, 39% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
9.05 0.92 - 62.00 6.18
Data Plot and Equation
200
X
150 x X
[2)
2 X
Ll
e X
N X
— X
100 X x5
X S
.80 _ X - XEs X
X X X X : X
X
50 X % [IECX g
X % % X X X :
X |
% X
X x X : x
&Xx%xx ! X
xR Xy X X
% 5 10 15 20
X =1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= e

Trip Gen Manual, 11th Edition

https://itetripgen.org/printGraph

® |nstitute of Transportation Engineers
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Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

Land Use Code 932
Land Use High-Turnover (Sit-Down) Restaurant
Setting General Urban/Suburban
Time Period Weekday PM Peak Period
# Data Sites 12
Average Pass-By Rate 43%

Pass-By Characteristics for Individual Sites

State or Survey Pass-By Non-Pass-By Trips Adj Street Peak
GFA (000) Province Year |# Interviews| Trip (%) Primary (%) | Diverted (%) | Total (%) | Hour Volume [ Source

2.9 Kentucky 1993 41 37 27 36 63 3935 2
3.1 Kentucky 1993 21 38 29 33 62 2580 2
4.6 Florida 1992 276 63 - - 37 - 30
5 Florida 1992 65 58 — - 42 —_ 30
5.3 Kentucky 1993 24 50 37 13 50 1615 2
5.7 Florida 1994 308 57 — — 43 — 30
5.8 Florida 1992 150 32 - - 68 - 30
6.2 Florida 1995 521 46 43 11 54 — 30
7.1 Indiana 1993 — 23 23 54 77 1565 2
8 Florida 1995 664 40 39 21 60 — 30
11 Florida 1996 267 38 43 19 62 - 30
12 Florida 1996 317 29 51 20 71 — 30
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APPENDIX B

Intersection Traffic Counts/FDOT Seasonal Factors/Signal Timings
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LAKE COUNTY - TRAFFIC SIGNAL OPERATIONS

CARTEGRAPH ID: LC-S-047 DATE: 05/09/2022
INTERSECTION NAME AND ID: East Orange Ave & SR 44 091

PHASE 1 2 3 4 5 6 7 8
WB NB WBL EB SB
INITIAL 15 8 5 15 8
PASSAGE 3 3 3 3 3
YELLOW 5.5 4.8 5.5 5.5 4.8
RED CLEAR 2.0 2.0 2.2 2.0 2.0
MAX 1 50 30 40 50 12
MAX 2
WALK
DON’T WALK
RECALL Min Min min
DET. FUNC. L L
SYSTEM TIMING
CYCLE OFFSET COORDINATED BASE DAY 1 BASE DAY 2
PATTERN Sec % Phase Sequence Mon.-Fri. Sat.-Sun.
1 100 9 2 1 0:00 FREE 0:00 FREE
2 110 3 2 1 6:30 C10181
3 120 3 2 1 9:00 FREE
16:00 C20282
17:00 C303S3
18:00 C20282
19:00 FREE
SPLIT ALLOCATION - %
PHASE 1 2 3 4 5 6 7 8
1 70 30 30 40 30
2 60 50 25 35 50
3 70 50 28 42 50

NOTES: NAZTEC




LAKE COUNTY - TRAFFIC SIGNAL OPERATIONS

CARTEGRAPH ID: MD-S-243 DATE: 3/17/2022
INTERSECTION NAME AND ID#: US 441 & Donnelly St #
PHASE 1 2 3 4 5 6 7 8
SBL NB WBL EB NBL SB EBL WB
INITIAL 5 17 5 8 5 17 5 8
PASSAGE 3 3 3 3 3 3 3 3
YELLOW 5.1 5.2 4.9 4.9 5.2 5.2 4.2 4.9
RED CLEAR 4.1 2.0 3.2 2.6 35 2.0 3.6 3.2
MAX 1 25 50 25 35 25 50 25 35
MAX 2
WALK 7 7 7 7
DON’T WALK 34 37 31 36
RECALL Min Min
DET. FUNC. L L
SYSTEM TIMING
CYCLE OFFSET COORDINATED BASE DAY 1 BASE DAY 2
PATTERN Sec. Sec. Phase Sequence Mon.- Fri. Saturday
1(AM) 160 156 2 9 00:00 FREE 00:00 FREE
2(MIDDAY) 140 12 2 9 5:30 C101S81 8:00 C70787
3(PM) 160 62 2 1 7:20 C505S85 10:30 C909s9
5(AM PK) 160 156 2 9 7:40 C15015815 15:30 C70787
7(WKN) 150 107 2 9 7:55 C505S85 19:00 FREE
8(PM Pk) 160 61 2 1 8:15 C101S81 BASE DAY 3
9(WKN PK) 160 90 2 9 9:00 C20282 Sunday
13 160 62 2 1 14:30 C303S83 00:00 FREE
15(AM PK) 160 156 2 9 15:15 C13013S13 09:00 C70787
16:25 C303S83 19:00 FREE
16:45 C808Ss8
18:00 C20282
20:00 FREE
SPLIT ALLOCATION - Sec.
PHASE 1 2 3 4 5 6 7 8
1(AM) 28 69 43 20 23 74 21 42
2(MIDDAY) 34 55 26 25 34 55 23 28
3(PM) 45 60 27 28 32 73 25 30
5(AM PK) 28 71 41 20 23 76 20 41
7(WKN) 36 61 28 25 30 67 20 33
8(PM Pk) 43 63 29 25 32 74 25 29
9(WKN PK) 38 65 30 27 32 71 22 35
13 38 67 27 28 32 73 25 30
15(AM PK) 28 61 41 20 23 66 20 51
NOTES:

1. Offset referenced to end of main street green

2. Use Fixed Force-offs

3. Use Max inhibit during coordination

4. Max Recall on phases 2 & 6

5. Min Recall on phase 3 for patterns 1,2,5,7,9 & 15




LAKE COUNTY - TRAFFIC SIGNAL OPERATIONS

CARTEGRAPH ID:

LC-S-496
INTERSECTION NAME AND ID: East Orange Ave & Estes Rd 496

DATE: 05/09/2022

PHASE 1 2 3 4 5 6 7 8
EBL WB EB SB
INITIAL 5 15 15 8
PASSAGE 3 3 3 4
YELLOW 4.8 4.8 4.8 3.3
RED CLEAR 2 2.2 2 3.2
MAX 1 15 50 50 20
MAX 2
WALK
DON’T WALK
RECALL Min Min
DET. FUNC. L L
SYSTEM TIMING
CYCLE OFFSET COORDINATED BASE DAY 1 BASE DAY 2
PATTERN Sec Sec Phase |Sequence Mon.-Fri. Sat.-Sun.
1 100 9 2 3 0.00 FREE 00:00 FREE
2 110 9 2 3 6:30 C10181
3 120 9 3 3 9:00 FREE
16:00 C20282
17:00 C303S3
18:00 C202S82
19:00 FREE
SPLIT ALLOCATION - %
PHASE 1 2 3 4 5 6 7 8
1 15 60 25 75 25
2 20 60 30 80 30
3 20 65 35 85 35

NOTES: NAZTEC




2022 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE:
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APPENDIX C

Existing HCS Capacity Analysis Sheets



HCS Signalized Intersection Results Summary

General Information Intersection Information oL

Agency TPD, Inc. Duration, h 0.250 = —

Analyst SS Analysis Date |5/24/2023 Area Type Other N ;:

Jurisdiction Lake County Time Period |Existing PM PHF 0.98 % =

Urban Street Orange Ave Analysis Year |2023 Analysis Period |1>17:00 = =

Intersection SR 44 File Name Orange Ave & SR 44 - Existing PM.xus

Project Description 5802

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 0 362 | 249 || 308 | 419 1 426 463 0 0 0

Signal Information R .y , 9_‘

Cycle, s 83.8 | Reference Phase 2 E’_—qo el < a4 Y

Offset, s 0 Reference Point End [ ﬁ IT . - 2 u

Uncoordinated| Yes | Simult. Gap E/W On Sreen | 132 1212 1274 109 00 00 A , ’/L
Yellow | 5.5 5.5 4.8 0.0 0.0 0.0 i > A

Force Mode Fixed | Simult. Gap N/S On |Red |22 2.0 2.0 0.0 0.0 0.0 5 -Q 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 6 5 2 4 8

Case Number 5.3 1.0 4.0 9.0 12.0

Phase Duration, s 28.7 20.9 49.6 34.2 0.0

Change Period, ( Y+R¢), s 7.5 7.7 7.5 6.8 6.8

Max Allow Headway ( MAH ), s 3.9 4.0 3.9 4.3 0.0

Queue Clearance Time (gs), s 17.3 12.1 14.3 25.7

Green Extension Time (ge), s 3.9 1.1 3.9 1.7 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.00 0.99

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 14 3 8 18

Adjusted Flow Rate ( v ), veh/h 0 369 | 254 || 314 | 429 435 472 0

Adjusted Saturation Flow Rate ( s ), veh/h/In 974 | 1885 | 1598 || 1795 | 1884 1795 1598 0

Queue Service Time (gs), s 00 | 1563 | 11.9 || 10.1 | 123 18.0 23.7 0.0

Cycle Queue Clearance Time (gc), s 0.0 | 163 | 119 | 10.1 | 12.3 18.0 23.7 0.0

Green Ratio (g/C) 0.25 | 0.25 | 0.25 || 0.43 | 0.50 0.33 0.33

Capacity ( ¢ ), veh/h 86 | 478 | 405 || 441 | 946 588 523

Volume-to-Capacity Ratio ( X') 0.000| 0.773|0.627 || 0.713 | 0.453 0.739 0.903 0.000

Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 0.0 | 10.7 | 7.6 6.9 7.9 12.5 16.3 0.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 § 0.00 | 0.00 0.00 0.00 0.00

Uniform Delay ( d 1), s/veh 0.0 | 291 | 278 || 18.8 | 135 251 27.0

Incremental Delay ( d 2), s/veh 0.0 2.7 1.6 2.2 0.3 4.2 16.9 0.0

Initial Queue Delay ( d 3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 0.0 | 318 | 294 | 21.0 | 13.8 29.2 43.9

Level of Service (LOS) C C C B C D

Approach Delay, s/veh / LOS 30.8 C 16.8 B 36.8 D 0.0

Intersection Delay, s/veh / LOS 28.7 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.92 B 1.67 B 1.95 B 214 B

Bicycle LOS Score / LOS 1.52 B 1.71 B F 0.49 A

Copyright © 2023 University of Florida, All Rights Reserved.

HCS™ Streets Version 2022

Generated: 5/24/2023 12:04:09 PM



HCS Two-Way ol Report
General Information Site Information
Analyst 55 Intersection SR 44 & Lake Joanna Dr
Agency/Co. TPD, Inc. Jurisdiction Lake County
Dzte Performead 5/24/2023 East/West Swreat Lake Joznnz Dr
Analysiz Year 2023 Morth/South Street SR 44
Time Analyzed Existing PM Peak Hour Factor 0.36
Intersection Orientation Morth-5outh Analysiz Time Period (hrs) 0.25
Project Description La02
Lanes
O A
- _
- =
-+ i
= -
—+ S
iy il
—u —
Vehicle Volumes and Adjustments
Approach Eastbound ‘Westbound Northbound Southbound
Movement u L T R u L T u L T R u L T
Priority 10 11 12 T a iU 1 2 3 4U 4 5
Mumber of Lanes 0 1 0 o 0 1] 0 1 1] 0 0 1
Configuration LR LT TR
Volume {weh/h) T 9 4 949 531 ]
Percent Heavy Vehicles (5 il U ]
Proportion Time Blocked
Sercent Grade (%) 0
Right Turn Channelized
Median Type | Storage Undivided
Critical and Follow-up Headways
Baze Critical Headway (sec) 71 6.2 41
Critical Headway (sec) 640 .20 410
Basze Follow-Up Headway (sec) 35 i3 22
Follow-Up Headway (sec) 3.50 330 2.20
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 1% 5
Capacity. ¢ (veh/h) 162 012
vic Ratio 011 0.01
95% Queue Length, Qe (veh) 04 111
Control Delay (s/veh) 301 3G o1
Level of Service (LOS) D A A
Approach Delay (s/veh) 301 0.z
Approach LOS D A

Copyright @ 2023 University of Florida. All Rights Reserved.

HCSma TWSC Version 2022
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HCS Signalized Intersection Results Summary

General Information Intersection Information o L L
Agency TPD, Inc. Duration, h 0.250 =

Analyst SS Analysis Date |5/24/2023 Area Type Other N

Jurisdiction Lake County Time Period |Existing PM PHF 0.94 %

Urban Street US 441 Analysis Year |2023 Analysis Period |1>17:00 =

Intersection SR 44/Donnelly St File Name US 441 & SR 44 - Existing PM.xus

Project Description ~ |5802 s
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 575 | 1209 | 124 158 | 986 | 492 || 220 | 291 56 370 | 225 | 277
Signal Information P R k

Cycle, s 160.0 | Reference Ph.ase 2 ﬁ Tf' Z_:\j 1, R . _‘; ;
Ofsoite 0 |Reference Point | End I'sioon13.1 |84 685 [16.9 [215 0.0 | | -
Uncoordinated| No | Simult. Gap E/W On [Yellow|5.2 0.0 5.2 4.9 49 0.0 4 A

Force Mode Fixed | Simult. Gap N/S On |Red |35 0.0 2.0 3.2 2.6 0.0 5 6 7 8
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 7 4 3 8 5 2 1 6
Case Number 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 25.0 29.0 25.0 29.0 21.8 75.7 30.3 84.2
Change Period, ( Y+R¢), s 7.8 8.1 8.1 8.1 8.7 7.2 9.2 7.2
Max Allow Headway ( MAH ), s 4.0 4.0 4.0 4.0 41 0.0 41 0.0
Queue Clearance Time (gs), s 19.2 22.9 16.8 229 12.5 19.7

Green Extension Time (ge), s 0.0 0.0 0.2 0.0 0.7 0.0 14 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 0.92 1.00 0.01 0.01

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16
Adjusted Flow Rate ( v ), veh/h 612 | 1286 | 132 || 168 | 1049 | 523 || 234 | 310 60 394 | 239 | 295
Adjusted Saturation Flow Rate ( s ), veh/h/In 1757 | 1795 | 1610 || 1795 | 1795 | 1585 || 1757 | 1900 | 1610 || 1743 | 1900 | 1598
Queue Service Time (gs), s 172 |1 209 | 124 || 148 | 209 | 209 || 105 | 178 | 3.5 17.7 | 120 | 18.8
Cycle Queue Clearance Time (gc), s 17.2 | 209 | 124 | 14.8 | 20.9 | 209 | 105 | 17.8 | 3.5 17.7 | 12.0 | 18.8
Green Ratio (g/C) 0.11 | 013 | 0.13 || 0.11 | 0.13 | 0.13 || 0.08 | 0.43 | 0.43 || 0.13 | 0.48 | 0.48
Capacity ( ¢ ), veh/h 378 | 468 | 210 || 190 | 469 | 207 || 288 | 814 | 690 | 459 | 914 | 768
Volume-to-Capacity Ratio ( X') 1.619|2.749|0.628 || 0.884 | 2.237 | 2.528 || 0.811 | 0.380 | 0.086 || 0.857 | 0.262 | 0.383
Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 36.0 | 942 | 92 | 128 | 719 | 762 || 86 | 13.3 | 2.6 13.0 | 95 | 12.0
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 }| 0.00 | 0.00 | 0.00 || 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 714 | 696 | 659 || 70.6 | 69.6 | 696 || 722 | 312 | 272 | 68.0 | 24.7 | 26.4
Incremental Delay ( d 2 ), s/veh 290.6|7929| 58 || 26.6 | 563.6|701.7|| 5.4 1.4 0.2 5.8 0.7 1.4
Initial Queue Delay ( d 3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 362.0|862.5| 71.7 || 97.2 |633.1|771.2) 77.7 | 32.6 | 274 | 73.8 | 253 | 27.9
Level of Service (LOS) F F E F F F E C C E C C
Approach Delay, s/veh / LOS 660.3 F 622.9 F 49.6 D 46.7 D
Intersection Delay, s/veh / LOS 4711 F

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.32 B 2.47 B 2.44 B 2.57 C
Bicycle LOS Score / LOS 2.16 B 1.92 B 1.48 A 2.02 B

Copyright © 2023 University of Florida, All Rights Reserved. HCS™ Streets Version 2022 Generated: 5/24/2023 12:19:13 PM



HCS Signalized Intersection Results Summary

General Information Intersection Information PICYEACZRAECHR
Agency TPD, Inc. Duration, h 0.250

Analyst SS Analysis Date |5/24/2023 Area Type Other

Jurisdiction Lake County Time Period |Existing PM PHF 0.97

Urban Street Orange Ave Analysis Year |2023 Analysis Period |1>17:00

Intersection Estes Rd File Name Estes Rd & Orange Ave - Existing PM.xus

Project Description 5802 DA ] o
Demand Information

Approach Movement | L T R | L T R | L T R | L T R
Demand ( v ), veh/h

Signal Information i) 4

Cycle, s 52.2 | Reference Phase 2 1,7' s, J ,

Ofsoite 0 |Reference Point | End I'roon15 234 |70 |00 (00 0.0 1, zl 3, A :
Uncoordinated| Yes | Simult. Gap E/W On [Yellow|4.8 48 3.3 0.0 0.0 0.0 = N
Force Mode Fixed | Simult. Gap N/S On |Red |2.0 2.2 3.2 0.0 0.0 0.0 5 — 6 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 2 8
Case Number 1.0 4.0 7.3 9.0
Phase Duration, s 8.3 38.7 304 13.5
Change Period, ( Y+R¢), s 6.8 7.0 7.0 6.5
Max Allow Headway ( MAH ), s 4.0 3.9 3.9 5.0
Queue Clearance Time (gs), s 2.4 9.5 17.6 5.1
Green Extension Time (ge), s 0.0 59 5.8 0.5
Phase Call Probability 0.30 1.00 1.00 0.88
Max Out Probability 0.00 0.01 0.02 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 2 12 3 18
Adjusted Flow Rate (v ), veh/h 25 507 658 | 208 113 30
Adjusted Saturation Flow Rate ( s ), veh/h/In 1810 | 1885 1870 | 1610 1781 1610
Queue Service Time (gs), s 0.4 7.5 156 | 4.3 3.1 0.9
Cycle Queue Clearance Time (gc), s 0.4 7.5 15.6 | 4.3 3.1 0.9
Green Ratio ( g/C) 0.48 | 0.61 0.45 | 045 0.13 0.13
Capacity ( ¢ ), veh/h 308 | 1145 839 | 722 239 216
Volume-to-Capacity Ratio ( X') 0.080| 0.443 0.784|0.288 0.475 0.138
Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 02 | 25 8.2 1.9 2.2 0.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 0.00
Uniform Delay ( d 1), s/veh 9.6 5.5 123 | 9.1 20.9 20.0
Incremental Delay ( d 2), s/veh 0.1 0.3 1.7 0.2 2.1 0.4
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 9.7 5.8 139 | 9.3 23.0 20.4
Level of Service (LOS) A A B A C C
Approach Delay, s/veh / LOS 60 | A 128 | B 00 | 224 | C
Intersection Delay, s/veh / LOS 11.3 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS | 065 A | 188 B || 193 B | 193 B
Bicycle LOS Score / LOS | 137 A | 192 B | | F

Copyright © 2023 University of Florida, All Rights Reserved. HCS™ Streets Version 2022 Generated: 5/24/2023 1:17:47 PM



APPENDIX D

Projected HCS Capacity Analysis Worksheets



HCS Signalized Intersection Results Summary

General Information Intersection Information oL

Agency TPD, Inc. Duration, h 0.250 = —

Analyst SS Analysis Date |5/24/2023 Area Type Other N ;:

Jurisdiction Lake County Time Period |Projected PM PHF 0.98 % =

Urban Street Orange Ave Analysis Year |2025 Analysis Period |1>17:00 = =

Intersection SR 44 File Name Orange Ave & SR 44 - Projected PM.xus

Project Description 5802

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 0 376 | 268 || 324 | 436 1 449 485 0 0 0

Signal Information R .y , 9_‘

Cycle, s 88.5 | Reference Phase 2 E’_—qo el < a4 Y

Offset, s 0 Reference Point End [ ﬁ IT . - 2 u

Uncoordinated| Yes | Simult. Gap E/W On Sreen | 14.3 1229 1293 109 00 00 A , ’/L
Yellow | 5.5 5.5 4.8 0.0 0.0 0.0 i > A

Force Mode Fixed | Simult. Gap N/S On |Red |22 2.0 2.0 0.0 0.0 0.0 5 -Q 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 6 5 2 4 8

Case Number 5.3 1.0 4.0 9.0 12.0

Phase Duration, s 304 22.0 524 36.1 0.0

Change Period, ( Y+R¢), s 7.5 7.7 7.5 6.8 6.8

Max Allow Headway ( MAH ), s 3.9 4.0 3.9 4.3 0.0

Queue Clearance Time (gs), s 18.8 13.1 15.5 28.6

Green Extension Time (ge), s 4.1 1.1 4.2 0.7 0.0

Phase Call Probability 1.00 1.00 1.00 1.00

Max Out Probability 0.01 0.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 1 6 16 5 2 12 7 14 3 8 18

Adjusted Flow Rate ( v ), veh/h 0 384 | 273 || 331 | 446 458 495 0

Adjusted Saturation Flow Rate ( s ), veh/h/In 959 | 1885 | 1598 || 1795 | 1884 1795 1598 0

Queue Service Time (gs), s 00 | 16.8 | 136 || 11.1 | 13.5 20.3 26.6 0.0

Cycle Queue Clearance Time (gc), s 0.0 | 16.8 | 136 || 11.1 | 13.5 20.3 26.6 0.0

Green Ratio (g/C) 0.26 | 0.26 | 0.26 || 0.44 | 0.51 0.33 0.33

Capacity ( ¢ ), veh/h 81 489 | 414 || 441 | 956 594 529

Volume-to-Capacity Ratio ( X') 0.000| 0.785 | 0.660 || 0.749 | 0.466 0.771 0.936 0.000

Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 00 | 16 | 85 7.7 8.6 14.2 19.0 0.0

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 § 0.00 | 0.00 0.00 0.00 0.00

Uniform Delay ( d 1), s/veh 0.0 | 30.5 | 293 || 19.7 | 141 26.6 28.7

Incremental Delay ( d 2), s/veh 0.0 2.8 1.8 2.6 0.4 5.9 23.6 0.0

Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 0.0 | 333|311 || 223 | 144 32.5 52.3

Level of Service (LOS) C C C B C D

Approach Delay, s/veh / LOS 32.4 C 17.8 B 42.8 D 0.0

Intersection Delay, s/veh / LOS 31.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 1.93 B 1.67 B 1.95 B 214 B

Bicycle LOS Score / LOS 1.57 B 1.77 B F 0.49 A

Copyright © 2023 University of Florida, All Rights Reserved.
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General Information Site Information
Analyst 55 Intersection SR 44 & Lake Joanna Dr/Site Access
Agency/Co. TPD. Inc. Jurisdiction Lake County
Date Performed 5/24/2023 East/West Streeat Lake Joanna DirfSite Access
Analysis Year 2025 Morth/South Street SR 44
Time Analyzad Projected PM Peak Hour Factor 0.85
Intersection Orientation Morth-South Analysiz Time Period (hrs) 0.25
Project Drescription 502
Lanes
dd b BL
A _
= =
- [
= -
—+ LS
- el
~a —
.-
Vehicle Volumes and Adjustments
Approach Eastbound ‘Westbound Maorthbound Southbound
Movement u L T R u L T R u L T R u L T R
Priority 10 11 12 T g 9 1 1 2 3 4u 4 5
Mumber of Lanes L] 1 0 0 1 1] 0 0 1 1] 0 ] 1
Configuration LTR LTR LTR LTR
Voluma {veh/h) i 0 3 17 0 g 4 937 26 14 604 8
Percent Heavy Vehicles [32) i} 3 a0 3 3 3 ] 3
Proportion Time Blocked
Percent Grade (%) 0 1]
Right Turn Channzlized
Median Type | Storage Undivided
Critical and Follow-up Headways
Zaze Critical Headway {zec) 74 65 6.2 74 65 6.2 41 41
Critical Headway (sec) 7.10 | 653 | 620 713 | 653 | 623 410 413
Base Follow-Up Headway (sec) 35 40 i3 EL 40 33 22 22
Follow-Up Headway {sec) 350 | 403 | 330 353 | 403 | 333 220 223
Delay, Queue Length, and Level of Service
Flow Rate. w {wah/h) 1% 30 5 16
Capacity. c (veh/h) 25 G5 gov 584
vfc Ratio 018 0.46 0o 0.03
95% Queue Length, Qe (veh) or 18 [i1i] o1
Control Delay (s/veh) 511 1004 90 ol 01 113 | 05 0s
Level of Service (LOS) F F A A A B A 4
Approach Delay {s/veh) 511 1004 0z 0.8
Appreach LOS F F A A
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HCS Signalized Intersection Results Summary

General Information Intersection Information o L L
Agency TPD, Inc. Duration, h 0.250 =

Analyst SS Analysis Date |5/24/2023 Area Type Other N

Jurisdiction Lake County Time Period |Projected PM PHF 0.94 %

Urban Street US 441 Analysis Year |2025 Analysis Period |1>17:00 =

Intersection SR 44/Donnelly St File Name US 441 & SR 44 - Projected PM.xus

Project Description ~ |5802 s
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 606 | 1257 | 129 || 164 | 1025 | 521 || 229 | 308 58 391 | 237 | 293
Signal Information L U1 P S k

Cycle, s 160.0 | Reference Ph.ase 2 ﬁ Tf' €] Ef—:; 1, R . _‘; )
Ofsoite 0 |Reference Point | End I'roon(136 |00 675 [17.2 [06 209 | | &
Uncoordinated| No | Simult. Gap E/W On [Yellow|5.2 0.0 5.2 42 0.0 49 4 A

Force Mode Fixed | Simult. Gap N/S On |Red |35 0.0 2.0 3.6 0.0 2.6 5 6 7 8
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 7 4 3 8 5 2 1 6
Case Number 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 25.0 28.4 25.6 29.0 22.3 74.7 31.3 83.7
Change Period, ( Y+R¢), s 7.8 8.1 8.1 8.1 8.7 7.2 9.2 7.2
Max Allow Headway ( MAH ), s 4.0 4.0 4.0 4.0 41 0.0 41 0.0
Queue Clearance Time (gs), s 19.2 22.3 17.3 229 12.9 20.7

Green Extension Time (ge), s 0.0 0.0 0.2 0.0 0.7 0.0 1.5 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 1.00 0.01 0.01

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16
Adjusted Flow Rate ( v ), veh/h 645 | 1337 | 137 || 174 | 1090 | 554 || 244 | 328 62 416 | 252 | 312
Adjusted Saturation Flow Rate ( s ), veh/h/In 1757 | 1795 | 1610 || 1795 | 1795 | 1585 || 1757 | 1900 | 1610 || 1743 | 1900 | 1598
Queue Service Time (gs), s 17.2 | 20.3 | 13.0 || 15.3 | 209 | 209 || 109 | 19.3 | 3.7 18.7 | 12.8 | 20.2
Cycle Queue Clearance Time (gc), s 17.2 | 20.3 | 13.0 § 153 | 20.9 | 209 | 109 | 19.3 | 3.7 18.7 | 12.8 | 20.2
Green Ratio (g/C) 0.11 | 013 | 0.13 || 0.11 | 0.13 | 0.13 || 0.08 | 0.42 | 0.42 || 0.14 | 0.48 | 0.48
Capacity ( ¢ ), veh/h 378 | 456 | 204 || 196 | 469 | 207 || 298 | 801 | 679 | 482 | 909 | 764
Volume-to-Capacity Ratio ( X') 1.707|2.936 | 0.672 || 0.889 | 2.326 | 2.677 || 0.817 | 0.409 | 0.091 | 0.862 | 0.277 | 0.408
Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 392 | 995 | 9.7 | 133 | 758 | 819 || 89 | 143 | 2.7 13.6 | 10.1 | 12.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 }| 0.00 | 0.00 | 0.00 || 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 714 | 69.8 | 66.7 || 70.3 | 69.6 | 69.6 || 72.0 | 32.3 | 27.8 | 67.4 | 251 | 271
Incremental Delay ( d 2), s/veh 329.1|876.9| 8.3 | 28.1 |603.2|768.3| 54 1.5 0.3 6.7 0.8 1.6
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 400.5|946.8| 74.9 || 98.4 | 672.8837.8|| 77.4 | 33.9 | 28.1 | 742 | 259 | 28.7
Level of Service (LOS) F F E F F F E C C E C C
Approach Delay, s/veh / LOS 724 1 F 668.0 F 50.1 D 47.3 D
Intersection Delay, s/veh / LOS 509.4 F

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.32 B 2.47 B 2.44 B 2.57 C
Bicycle LOS Score / LOS 2.24 B 1.99 B 1.53 B 2.10 B
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HCS Signalized Intersection Results Summary

General Information Intersection Information o L L
Agency TPD, Inc. Duration, h 0.250 =
Analyst SS Analysis Date |5/24/2023 Area Type Other N
Jurisdiction Lake County Time Period |Projected PM PHF 0.94 %
Urban Street US 441 Analysis Year |2025 Analysis Period |1>17:00 =
Intersection SR 44/Donnelly St File Name US 441 & SR 44 - Projected PM Optimized.xus
Project Description 5802 - Optimized Signal Timings D= el B
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 606 | 1257 | 129 || 164 | 1025 | 521 || 229 | 308 58 391 | 237 | 293
Signal Information L[ JIL K k
Cycle, s 160.0 | Reference Phase 2 . — z—:‘ﬁ — 7 , P

- ﬁ Tf' B ] 1 2 3 _? 4
Ofsoite 0 |Reference Point | End I'roon(135 (86 230 [17.8 [43 |529 | | &
Uncoordinated| No | Simult. Gap E/W On [Yellow|5.2 0.0 5.2 4.9 42 49 4 A
Force Mode Fixed | Simult. Gap N/S On |Red |35 0.0 2.0 3.2 3.6 3.2 5 6 7 8
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 7 4 3 8 5 2 1 6
Case Number 2.0 3.0 2.0 3.0 2.0 3.0 2.0 3.0
Phase Duration, s 38.0 731 25.9 61.0 22.2 30.2 30.8 38.8
Change Period, ( Y+R¢), s 7.8 8.1 8.1 8.1 8.7 7.2 9.2 7.2
Max Allow Headway ( MAH ), s 4.0 4.0 4.0 4.0 41 0.0 41 0.0
Queue Clearance Time (gs), s 31.2 58.4 17.3 54.9 12.9 20.8
Green Extension Time (ge), s 0.0 5.7 0.5 0.0 0.6 0.0 0.8 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 0.94 0.00 1.00 0.05 0.64
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16
Adjusted Flow Rate ( v ), veh/h 645 | 1337 | 137 || 174 | 1090 | 554 || 244 | 328 62 416 | 252 | 312
Adjusted Saturation Flow Rate ( s ), veh/h/In 1757 | 1795 | 1610 || 1795 | 1795 | 1585 || 1757 | 1900 | 1610 || 1743 | 1900 | 1598
Queue Service Time (gs), s 292 | 564 | 8.9 || 153 | 46.7 | 529 || 10.9 | 230 | 5.5 18.8 | 19.6 | 31.1
Cycle Queue Clearance Time (gc), s 292 | 56.4 | 89 || 1563 | 46.7 | 529 || 10.9 | 23.0 | 5.5 18.8 | 196 | 31.1
Green Ratio (g/C) 0.19 | 0.41 | 0.41 || 0.11 | 0.33 | 0.33 || 0.08 | 0.14 | 0.14 || 0.13 | 0.20 | 0.20
Capacity ( ¢ ), veh/h 663 | 1458 | 654 || 200 | 1187 | 524 || 297 | 273 | 232 | 470 | 375 | 315
Volume-to-Capacity Ratio ( X') 0.9720.917 | 0.210//0.873 | 0.919 | 1.058 || 0.821 | 1.198 | 0.266 || 0.885 | 0.672 | 0.988
Back of Queue ( Q), ft/In ( 95 th percentile)
Back of Queue ( Q ), veh/In ( 95 th percentile) 218 | 347 | 6.2 | 121 | 301 | 388 || 89 | 299 | 44 142 | 15.7 | 235
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 | 0.00 }| 0.00 | 0.00 | 0.00 || 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 64.5 | 450 | 30.8 || 70.0 | 51.5 | 53.6 || 72.1 | 68.5 | 61.0 || 68.0 | 59.4 | 64.0
Incremental Delay ( d 2), s/veh 28.0| 95 0.2 1.2 | 114 | 554 || 64 |[119.1| 2.8 13.8 | 9.2 | 477
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 924 | 545 | 31.0 || 81.1 | 62.9 |109.0)} 78.5 | 187.6| 63.8 || 81.7 | 68.7 | 111.8
Level of Service (LOS) F D C F E F E F E F E F
Approach Delay, s/veh / LOS 64.5 E 78.7 E 133.5 F 87.9 F
Intersection Delay, s/veh / LOS 81.2 F
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.29 B 2.45 B 2.47 B 2.61 C
Bicycle LOS Score / LOS 2.24 B 1.99 B 1.53 B 2.10 B
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HCS Signalized Intersection Results Summary

General Information Intersection Information PICYEACZRAECHR
Agency TPD, Inc. Duration, h 0.250

Analyst SS Analysis Date |5/24/2023 Area Type Other

Jurisdiction Lake County Time Period |Projected PM PHF 0.97

Urban Street Orange Ave Analysis Year |2025 Analysis Period |1>17:00

Intersection Estes Rd File Name Estes Rd & Orange Ave - Projected PM.xus

Project Description 5802 DA ] o
Demand Information

Approach Movement | L T R | L T R | L T R | L T R
Demand ( v ), veh/h

Signal Information i) 4

Cycle, s 54.3 | Reference Phase 2 1,7' s, J ,

Ofsoite 0 |Reference Point | End I'soonie  [252 |72 [00 |00 0.0 1' zl 3' Py :
Uncoordinated| Yes | Simult. Gap E/W On [Yellow|4.8 48 3.3 0.0 0.0 0.0 = N
Force Mode Fixed | Simult. Gap N/S On |Red |2.0 2.2 3.2 0.0 0.0 0.0 5 — 6 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 1 6 2 8
Case Number 1.0 4.0 7.3 9.0
Phase Duration, s 8.4 40.6 32.2 13.7
Change Period, ( Y+R¢), s 6.8 7.0 7.0 6.5
Max Allow Headway ( MAH ), s 4.0 3.9 3.9 5.0
Queue Clearance Time (gs), s 2.4 10.2 19.0 55
Green Extension Time (ge), s 0.0 6.3 6.2 0.6
Phase Call Probability 0.32 1.00 1.00 0.90
Max Out Probability 0.00 0.01 0.03 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 1 6 2 12 3 18
Adjusted Flow Rate (v ), veh/h 26 535 690 | 218 122 32
Adjusted Saturation Flow Rate ( s ), veh/h/In 1810 | 1885 1870 | 1610 1781 1610
Queue Service Time (gs), s 0.4 8.2 170 | 4.6 3.5 1.0
Cycle Queue Clearance Time (gc), s 0.4 8.2 17.0 | 4.6 3.5 1.0
Green Ratio ( g/C) 0.49 | 0.62 0.46 | 0.46 0.13 0.13
Capacity ( ¢ ), veh/h 302 | 1167 868 | 747 237 214
Volume-to-Capacity Ratio ( X') 0.085| 0.459 0.795|0.291 0.514 0.149
Back of Queue ( Q), ft/In ( 95 th percentile)

Back of Queue ( Q ), veh/In ( 95 th percentile) 02 | 2.8 8.8 | 2.0 2.5 0.6
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 0.00
Uniform Delay ( d 1), s/veh 9.8 5.5 124 | 9.0 21.9 20.9
Incremental Delay ( d 2), s/veh 0.1 0.3 1.7 0.2 2.5 0.5
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 9.9 5.8 141 | 9.2 24 .4 21.3
Level of Service (LOS) A A B A C C
Approach Delay, s/veh / LOS 60 | A 129 | B 00 | 237 | ¢
Intersection Delay, s/veh / LOS 1.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS | 065 A | 188 B || 193 B | 193 B
Bicycle LOS Score / LOS | 141 A | 198 B | | F
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APPENDIX E

Turn Lane Referenced Data
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Right Turn Lanes
\l

7.1

EXCLUSIVE RIGHT
TURN LANES AT
UNSIGNALIZED
DRIVEWAYS

09/26/08

RIGHT TURN LANES

Exclusive right turn lanes are useful where a combination of
high roadway speeds, and high right turn volumes into a
driveway are expected. Congestion on the roadway may also
be a good reason to use an exclusive right turn lane. If
properly built, they remove the turning vehicle from the
through lanes, thereby decreasing the operational impact of
right turn vehicles on the through traffic.

The Standard Index has no specific guidance on warrants
for right turn lanes into unsignalized driveways. The
guidelines in this chapter were developed to assist in the
decision-making process. However, Standard Index 301
contains the standards necessary for the design of right turn
lanes. The picture in Index 301 shows a left turn lane, but
the design features are the same, except for the fact that
queues would not usually be present on unsignalized
driveways.
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7.2

WHEN SHOULD WE
BUILD RIGHT TURN
LANES?

Exhibit 44
Recommended Guidelines
for Exclusive Right Turn
Lanes to Unsignalized*
Driveway

09/26/08

Roadway Posted Number of
Speed Limit Right Turns Per Hour
45 mph or less 80-125 (see note 1)
Over 45 mph 35-55 (see note 2)

*May not be appropriate for signalized locations where signal
phasing plays an important role in determining the need for
right turn lanes.

1.

The lower threshold of 80 right turn vehicles per hour
would be most used for higher volume (greater than 600
vehicles per hour, per lane in one direction on the major
roadway) or two-lane roads where lateral movement is
restricted. The 125 right turn vehicles per hour upper
threshold would be most appropriate on lower volume
roadways, multilane highways, or driveways with a large
entry radius (50 feet or greater).

The lower threshold of 35 right turn vehicles per hour
would be most appropriately used on higher volume two-
lane roadways where lateral movement is restricted. The
55 right turn vehicles per hour upper threshold would be
most appropriate on lower volume roadways, multilane
highways, or driveways with large entry radius (50 feet or
greater).

Note: A posted speed limit of 45 mph may be used
with these thresholds if the operating speeds are known
to be over 45 mph during the time of peak right turn
demand.

Note on Traffic projections: Projecting turning
volumes is, at best, a knowledgeable estimate. Keep this in
mind especially if the projections of right turns are close
to meeting the guidelines. In that case, consider requiring
the turn lane.
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Where The Right Turn
Lane Guidelines Came
From

7.3

IMPACT OF LARGE AND
SLOW MOVING
VEHICLES TURNING
RIGHT

09/26/08

These recommendations are primarily based on the research
done in NCHRP Report 420, Impacts of Access
Management Techniques, Chapter 4 — Unsignalized
Access Spacing (Technique 1B), and Use of Speed Differential
as a Measure To Evaluate the Need for Right-Turn
Deceleration Lane at Unsignalized Intersections, by Jan
Thakkar, P.E., and Mohammed A. Hadi, Ph.D., P.E.

In the NCHRP Report 420, the observed high-speed roads,
30 to 40 right turn vehicles per hour caused evasive
maneuvers on 5 to 10 percent of the following through
vehicles. For lower speed roadways, 80 to 110 right turn
vehicles caused 15 to 20 percent of the following through
vehicles to make evasive maneuvers. The choice of acceptable
percentages of through vehicles impacted is a decision based
on reasonable expectations of the different roadways.

In the Thakkar-Hadi study, by modeling speed differentials, a
better understanding of the impacts of through volume and
driveway radius was discovered.

Speed and the volume of right turns should not be the only

criteria used to determine the requirement for an exclusive

right turn lane at unsignalized intersections. In order to

minimize the rear-end collision potential of some situations, a

right turn lane may be required where large and slow moving

vehicles need to turn right such as;

e Trucking facilities (or locations that have a high volume of
large vehicle traffic such as water ports, train stations, etc.)

e Recreational facilities attracting boats, trailers and other
large recreation vehicles

e Transit facilities

e Schools
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